Eumelanin causes DNA strand breaks and kills cells.
Synthetic eumelanin prepared by autooxidation of D,L-DOPA causes DNA strand breaks, as determined by alkaline elution after cell lysis with detergent and proteolysis, in B16CL4 mouse melanoma cells. The melanin is toxic to the cells in the range of doses that causes strand breaks. When the melanin was incubated with the cells at 37 degrees C in tissue culture medium, it was maximally effective after 15 to 20 min at causing strand breaks in the DNA. The extent of damage is concentration dependent, but the effect plateaus at 1 mg/ml. The nature of the interaction of the cellular DNA with melanin is consistent with strand breaks, not DNA-DNA crosslinks. The strand break damage is repaired, even in the continued presence of melanin, but repair is more rapid if the cells are washed and the melanin is removed. The form of the melanin is important for obtaining the effect. Sonication for 3 min abrogates the effect to a considerable extent, and repeated cycles of sonication can completely destroy the activity. Lost activity returns slowly with storage at 4 degrees C. Melanin is more effective at damaging DNA in a protein-free medium. It is also DNA-damaging at 4 degrees C, but less so than at 37 degrees C. Preliminary studies indicate that the strand breaks caused by melanin are additive with those caused by ionizing radiation. The extent of DNA strand breaks and alkali-labile sites caused by several other melanins was also determined. Some melanins did not cause frank strand breaks, but were active in causing alkali-labile sites.(ABSTRACT TRUNCATED AT 250 WORDS)